The objectives of this study were to determine food preferences, body image perceptions, dieting behaviors, and nutrient intakes of elite male and female figure skaters. Male (n = 23) and female (n = 26) figure skaters completed a food preference checklist, a questionnaire examining their demographics, dieting behaviors and body image perceptions, and 3-d food records. Male skaters had a higher preference (score ≥ 6) for grains, fruit, meat, dairy, fats, and sweets. Female skaters had higher preference for grains and fruits. Of the female skaters, 30% considered themselves overweight and indicated a preference for a thinner body contour. Both male and female skaters expressed a preference for leaner body contours for members of the opposite gender. Total energy intake, total fat (females) and dietary fiber were below the dietary recommendations. Vitamin E, vitamin D, folate (females), pantothenic acid (females), calcium (females), magnesium, potassium, and phosphorus (females) were less than two-thirds of the dietary recommendations. Macronutrient intake of male skaters was associated with preferences for the grain group, although no association was observed among female skaters. Results suggest that these behaviors and attitudes need to be assessed and addressed among figure skaters, given their impact on dietary intakes and overall well-being.
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Key Words: diet, body image, behaviors, attitudes, athletes An individual's food preference, i.e. choosing one food over another, is based on several factors such as likes and dislikes, experiences associated with the food, availability, choices, tastes, and genetic predisposition (2) . In addition, demographic, social, and environmental factors can also influence an individual's food preferences. Food preferences, in turn, can influence an individual's food selection and consumption patterns (frequency, nutrient intake, and dietary adequacy) (9, 10) . Food preferences, therefore, can serve not only as a measure of an individual's attitude toward food but also as a proxy measure of eating habits, food choices, and dietary intakes of individuals (9) .
Dietary adequacy of athletes' intake is always a concern given its impact on performance and overall well-being (1) . Athletes participating in sports such as figure skating are not only conscious of their dietary intake in relationship to their performance, but also its impact on their physical appearance (28) (29) (30) (31) . Brownell (3) suggests that in western societies, an ideal body for females is a thin and fit physique and for males a lean and muscular physique, especially of the upper body. This also appears to be true in aesthetic sports such as figure skating and gymnastics. Female athletes in such sports typically exhibit a greater tendency to be slender and petite while male athletes prefer to be more muscular but trim and fit (27) . Furthermore, Zucker et al. (32) suggest that participation in sports that promote leanness, such as figure skating and gymnastics, is more likely to be associated with increased risk of eating disorders and related behaviors such as increased weight concerns, body dissatisfaction, and excessive dieting. Therefore, examining the behaviors and attitudes of these athletes with respect to their body weight and physical appearance is important to develop strategies to prevent eating disorders and associated risk factors.
Dieting and weight-related concerns are common among teenagers, especially athletes, and are influenced by a multitude of factors (14) . An increasing desire to be thinner and a higher frequency of dieting, especially among girls age 10 to 14 y, has been observed. Reduction in caloric intake and increasing exercise levels were popular weight loss methods (40% and 58%, respectively), however, an additional 10 to 27% of these individuals also used unsafe methods such as skipping meals, eating 1 meal per day, and consuming very low calorie diets and powdered diet drinks (14) . Storx and Greene (25) observed that 60% of adolescent females and 25% of adolescent males had dieted at some point in their young lives, despite a majority of them being within normal body weight ranges. Storx and Greene (25) also observed that the majority of these adolescents used more negative than positive adjectives to describe their appearance and chose ideal figure silhouettes that were smaller than their actual figures. Among physically active college students, females with higher body mass indices exhibited greater body dissatisfaction and social physique anxiety, although among males, exercise behavior was the strongest predictor of body satisfaction and social physique anxiety (15) . In a study of national junior figure skaters, Ziegler et al. (29) observed that despite relative satisfaction with their body image, these athletes practiced dieting behaviors with common consequences being inadequate nutrient intake and delayed menarche (in females).
Given the interrelationship between food, weight-related behaviors, body image, and the potential effects on the health and physical performance of athletes, the present descriptive study was undertaken among a group of elite, national figure skaters to examine the following: 1) food preferences; 2) dieting and weight control practices; 3) body image perceptions; and 4) nutrient intake. This knowledge will enable us to identify issues associated with diet and related behaviors among these elite figure skaters and develop specific strategies to address these issues.
Methods
The study protocol was reviewed and approved by the Sports Medicine Advisory Board of the United States Figure Skating Association. All subjects signed an informed consent form that described the objectives and requirements of the study. In the case of subjects under the age of 18, a legal guardian was also required to sign the consent form.
Subjects and Anthropometric Measurements
Elite figure skaters during the 1998 competitive season participated in the study. Male (n = 23) and female (n = 26) figure skaters voluntarily completed the demographic, dieting behaviors, and body image questionnaire, and the food preference checklist. Height and weight measurements, with light clothing and without shoes, were taken in the morning prior to activity using a standard calibrated Detecto mechanical scale (Cardinal Scale Mfg Co., Webb City, MO) with a height rod. Body mass index was calculated as the ratio of weight (kg) to height (m) squared (kg/m 2 ). The mean of 3 skinfold measurements at 7 sites (chest, axilla, triceps, subscapular, abdominal, supra ilium, and thigh) was determined using Lange skinfold calipers (Cambridge Scientific Indus., Cambridge, MA). Measurements were made on the right side of the body, by grasping the skinfold firmly by the thumb and index finger proximal to the measurement site and pulling away from the body. The caliper was held perpendicular to the long axis of the skinfold with the caliper tips placed on the site distal to the fingers holding the skinfold. Readings were taken approximately 5 s after the pressure from the measurer's hand was released. The mean of 3 measurements at each site was used. Percent body fat was calculated using the gender-specific regression equations developed by Jackson and Pollock (16) . All anthropometric measurements were taken by a trained exercise physiologist prior to initiation of activity.
Demographic, Dieting Behaviors, and Body Image Questionnaire
A questionnaire based on existing surveys (17, 29) was used to determine: 1) demographic information; 2) eating habits; 3) weight history; 4) dieting behaviors (present and past); 5) attitude towards current body weight; 6) satisfaction with current physical appearance; and 7) body image perceptions (self and opposite gender). Use of body silhouettes, such as those used in the present study (Figure 1 ), to determine body image perceptions has been shown to be suitable for use in identifying weight-related issues among individuals (19, 20, 26) . Based on the nine body silhouettes per gender, athletes were asked to identify, from the same gender silhouettes, the one that best represented their current appearance (perceived figure), and the one that they would most like to look like (ideal figure) (11) . From the silhouettes of the opposite gender, athletes were asked to identify the one they found the most attractive. In both instances, silhouette 1 represented a morbidly thin individual and silhouette 9 represented a morbidly obese individual. A body dissatisfaction score was calculated as the difference between the ideal body contour (preference) score and perceived body contour (current) score, with a lower score indicative of less dissatisfaction (i.e., greater satisfaction with one's body) (5).
Eating Attitudes Test (EAT)
The EAT (13) is a psychological measure of symptoms of disordered eating (dietary restriction, binge-purge behaviors, food preoccupation, and control issues around food). The EAT is a self-administered instrument completed by all skaters along with the rest of the study questionnaires when they were off the ice. The EAT is a 40-item, 6-point, forced choice (always to never) Likert scale test that evaluates behaviors and attitudes indicative of disordered eating. EAT scores are calculated as the sum of the individual responses and scores greater than 30 are indicative of disordered eating.
Food Preference Checklist
The food preference checklist consisted of 171 foods representing all major food groups, including grains, vegetables, fruits, meat, and dairy, including desserts, fats, sugars, beverages, and miscellaneous foods (9) . Items on the checklist were very specific. Athletes were asked to indicate how much they liked or disliked each food item using a 9-point scale with 1 = dislike extremely to 9 = like extremely, with a neutral point at 5 = neither like nor dislike. Options for never tried and would not try were also included. This checklist was originally developed in 1957 for the U.S. Army Quartermaster Corps (21) and has been modified subsequently to include foods currently available. For each food group, a mean preference score was calculated as the sum of the individual foods preference score. A score of 6 and higher (on a scale of 1 to 9) was considered to indicate a higher preference for a particular food group.
Dietary Assessment
Three-day food records (2 consecutive weekdays and 1 weekend day) were collected from each athlete during their peak competitive season, i.e. national championships. Subjects were given detailed instructions for completing the food records and each record was reviewed for completeness with the subject. These athletes are familiar with this dietary assessment method, which is a regular component of their training schedules. The dietary intake data were analyzed using the Nutritionist V software (First DataBank, Inc., San Bruno, CA). Only 14% of these athletes reported consuming nutritional supplements, such as energy bars, energy drinks, and sports drinks, which comprised 9% of their total energy intake. Given our interest in examining the total nutrient intake of these athletes, all foods, beverages, and nutritional supplements were included in the dietary analysis. The dietary analysis report included information about the following: total calories, carbohydrate, protein, fat (total, saturated, monounsaturated, and polyunsaturated), cholesterol, dietary fiber, fat-soluble vitamins (A, D, E, and K), water-soluble vitamins (B1, B2, B3, B6, B12, folic acid, pantothenic acid, and vitamin C), and minerals (sodium, potassium, iron, calcium, magnesium, phosphorus, zinc, copper, and manganese). The nutrient intakes of the skaters were compared to the appropriate age and genderspecific dietary reference intake values (AMDR, RDA, or AI) (7) to determine the adequacy of the dietary intake.
Data Analysis
Descriptive data were calculated as frequencies (%) and means ± standard deviation. Pearson correlation coefficients for the main study variables (food preferences, EAT, body image perceptions, and nutrient and food group intakes) were examined. Independent t-tests were conducted to examine differences in study variables (food preferences, EAT, and body image perceptions) by gender, and a paired t-test was conducted to examine, within each gender group, differences between ideal vs. perceived body image perceptions. All data were analyzed using SPSS version 10.0 (SPSS, Inc., Chicago, IL). The level of significance was set at P < 0.05. Table 1 presents the physical characteristics of the athletes, who were young, lean individuals. Table 2 presents the aggregate food preference scores of the males and females for the major food groups and the other food items. Males had a higher preference (mean score ≥ 6) for grains, fruits, dairy, meat, and the fats and sweets group. Females had a higher preference (mean score ≥ 6) for grains and fruits. Both genders had low (mean score < 6) preference scores for vegetables. No significant gender differences were observed in the preference scores.
Results
Significant differences (P < 0.05) were observed between the EAT scores of males and females and these scores are indicative of disordered eating among this group of athletes (Table 3) . Of the females, 30% considered themselves overweight. Forty-four percent of males and 77% of females reported being terrified about gaining weight. The most common weight control behavior used by these athletes was intensive exercise (9% of males and 26% of females). Satisfaction with their physical attractiveness, however, was expressed by 96% of males and 92% of females. The subject's description of their current appearances, based on the body image silhouettes, reveals a preference for a thin body contour (Table 4) . Females indicated a greater preference for a thinner body contour. Significant differences (P < 0.05) were observed between the perceived and ideal body contours of females. Females exhibited a higher body dissatisfaction score compared to their male counterparts (P < 0.05). In addition, in both genders, body image preference of the opposite gender reflects a preference for a thin body contour, with males exhibiting a greater preference for a thinner female than the female skaters did for their male counterparts (Table 4) . Table 5 presents the nutrient intake of the subjects, which indicates lower than recommended intakes for certain macro-and micronutrients. Total energy, total fat (females), and dietary fiber intake were less than the recommendations (1, 7) . Also, vitamin E, vitamin D, folate (females), pantothenic acid (females), calcium (females), and magnesium, potassium, and phosphorus (females) were less than two-thirds the recommended levels (7). Compared to the recommendations for active individuals (1), both males and females met the protein recommendations. The carbohydrate intake of males, however, was slightly below the recommendations (53% vs. 55%) and fat intake was slightly above the recommended levels (32% vs. 25 to 30%). Among females, the carbohydrate intake exceeded the recommendations (64% vs. 55 to 60%) and fat intake was below the recommendations (23% vs. 25 to 30%). Based on the 3-d food records, the cereals and grains group was the main contributor to the daily food intake of the subjects (Table 6) . Interestingly, among females, no significant correlations were observed between the macronutrient intakes and food group preference scores. Among males, significant correlations were observed only between the grains group and percent energy from carbohydrates (r = 0.60, P < 0.05), percent energy from protein (r = 0.50, P < 0.05) and percent energy from fat (r = 0.54, P < 0.05), suggesting that this food group might be a major contributor to the macronutrient intake of the male subjects and could potentially be reflective of their food choices.
Discussion
The results of the present study indicate that although these elite figure skaters appear to consume a variety of foods, based on their reported dietary intakes, they have a greater preference for certain food groups, such as grains and fruits, that could influence their nutrient intake. The results also indicate that these athletes have a heightened concern about their body weight and body image. Food preferences have been observed to reflect an individual's attitude toward a given food and to predict their eating habits, because a greater preference for a particular food reflects a greater likelihood of consumption of that food (10). Selfreported food preferences might therefore reflect an individual's dietary choices and eating habits (9) . In the present study, elite figure skaters exhibited lower preferences for vegetables, dairy (females), and meats (females), (Table 2 ) and also reported consuming less of these foods (Table 6 ), a factor that can be contributing to their inadequate macro-and micronutrient intakes ( Table 5) . Identification of these food preferences is necessary to educate athletes about appropriate food choices and consumption patterns, thus enabling them to improve the quality of their dietary intake.
Among athletes competing in an aesthetic sport such as figure skating, increased concern about body weight is observed likely as a result of the intense pressures to remain thin, both for appearance as well as for ease in executing the lift and jump components of their performance. This, in turn, could promote restrictive eating behaviors, preferences for certain foods and avoidance of others, and distorted body images, any of which can potentially lead to the development of eating disorders. In the present study, females were more likely to be practicing weight control behaviors than their male counterparts, which might reflect the differences in performance requirements for male and female figure skaters. These results are consistent with the extant literature. A recent meta-analysis by Smolak and Muren (24) observed that athletes were more at risk for eating disorders than nonathletes, with dancers and elite competitive athletes at greatest risk. Cash et al. (4) and Furnham et al. (12) suggest that the concept and perception of weight varies among the genders with men perceiving underweight as less desirable and women perceiving it as more desirable. A similar pattern was observed in the present study. It is therefore important to recognize these attitudes among athletes so that behaviors that can potentially jeopardize their health and performance can be identified.
Dieting and weight concerns are common occurrences among both adolescents and young children (14) and could be more typical behaviors for young females than males. Davis and Cowles (6) observed that among women, dieting is a common behavior and the way women think about their bodies is important to the way they feel about themselves. Exercising, for purposes of weight control, improving tone and attractiveness, was positively associated with eating disturbance and body image dissatisfaction (18) . Similar behaviors and attitudes were observed among these young elite figure skaters, possibly contributing to their inadequate dietary intake.
Drewnowski et al. (8) observed that most young women and many young men tend to perceive themselves as overweight, whereas Ziegler et al. (29) observed that the majority of male and female junior figure skaters reported being underweight or about the right weight. Similar to the observations by Ziegler et al. (29) , the elite figure skaters in the present study perceived themselves as under or about average weight but desired further weight loss. These attitudes are reflective of the body image perceptions and higher EAT scores of these athletes. In the present study, the higher levels of body dissatisfaction reported by female figure skaters as compared to their male counterparts might also reflect the body image expectations for females in this sport.
Inadequate dietary intake, in conjunction with high energy expenditure, can have a significant impact on the nutritional status of these young athletes (1) . The observed dietary intake patterns of these figure skaters, during their competitive season, could also reflect their food preferences, body image preferences, and dieting behaviors. Dieters typically have been observed to restrict their total energy intake, especially the amount of fat consumed (22, 23) . During the competitive season for these athletes, the percent energy from fat was 23% and 32% for female and male skaters, respectively. Such low dietary intake of total fat, especially among the female skaters, could be the result of a combination of factors, such as food preferences, attitudes towards body weight and body image, and dieting behaviors, all of which can have physiological consequences (22, 23) .
Limitations of the present study are the reliance on self-reported data and the use of 3-d food records. The results, however, add further support for efforts to examine the subjective attitudes and perceptions of elite athletes to better understand their dietary intake behaviors. Although, theoretically, an individual's food preferences, dietary intake behaviors, weight loss practices, and satisfaction with body weight and body shape are interdependent, they do not necessarily act as antecedents of each other. For example, a figure skater might exhibit a marked preference for high-fat foods such as desserts, but could, at the same time, have a low total fat intake. Likewise, a figure skater might exhibit satisfaction with current body weight but might exhibit a greater preference for a thinner body contour. Therefore, the results of the present study underscore the importance of including comprehensive assessments, such as food preferences, body image perceptions, dieting behaviors, and dietary intake, of these elite figure skaters to identify potential factors that could predispose them to high-risk behaviors that can adversely effect their dietary intake, health, and performance. Future research should examine the effect of the food preferences of these figure skaters on their athletic performance and nutritional status; the influence of body image and dieting behaviors on athletic performance and nutritional status; and the impact of psychosocial factors on their food preferences, body image, and dieting behaviors.
The results of the present study should be used in dietary counseling and education of these athletes to promote the practice of adequate and healthy dietary intakes, particularly in view of their hectic competition schedules. Regular, ongoing nutrition education focused on making appropriate food choices from all major food groups, consumption of nutrient-dense foods, maintaining adequate dietary intake throughout the day, and the relationship between diet and physical performance, would be beneficial to these young athletes not only in improving the quality of their dietary intake during their competitive season, but also in potentially preventing disordered eating and other related behaviors.
